BRAF and MEK mutations make a late entrance.
The small guanosine triphosphatase KRAS and the protein kinases BRAF, which is a mitogen-activated protein kinase kinase kinase (MAPKKK), and mitogen-activated protein kinase kinase 1 and 2 (MAPKK1/2, also known as MKK1/2 or MEK1/2) are signaling partners in the MAPK signal transduction pathway. They are involved in many biological processes and play crucial roles during embryonic development. When inappropriately expressed, KRAS, BRAF, and MEK1/2 are also frequently implicated in tumor progression. Hence, it might reasonably have been predicted that either loss- or gain-of-function germline mutations in the genes that encode them would cause embryonic death. However, in a surprising development, two articles report that germline mutations in the KRAS, BRAF, and MEK1/2 genes are associated with cardio-facio-cutaneous (CFC) syndrome. This unexpected discovery demonstrates that mutations in KRAS, BRAF, and MEK can pass through the germline to cause specific developmental syndromes. This finding will undoubtedly stimulate further research into the function of these proteins in development and in both inherited and sporadic cancers.